Prodrugs of 5-fluorouracil. V. 1-Alkoxycarbonyl derivatives as potential prodrug forms for improved rectal or oral delivery of 5-fluorouracil.
The hydrolysis and physicochemical properties of seven 1-alkoxycarbonyl derivatives of 5-fluorouracil were studied to assess their potential as prodrugs with the aim of enhancing the delivery characteristics of the parent drug. All derivatives were hydrolyzed to quantitatively yield 5-fluorouracil. The pH-rate profiles for the hydrolysis were measured. The rates of hydrolysis were markedly accelerated in the presence of plasma, affording half-lives of hydrolysis less than 4 min in 80% human plasma. The derivatives were more lipophilic than 5-fluorouracil but the aqueous solubility was only slightly reduced or, for one derivative, even greater than that of 5-fluorouracil. A preliminary absorption study in rabbits showed an absolute bioavailability of 5-fluorouracil of 100% following rectal administration of 1-(butoxycarbonyl)-5-fluorouracil as compared with no absorption following administration of 5-fluorouracil itself. The potential utility of the prodrug derivatives to enhance the oral and/or rectal delivery of the parent drug is suggested.